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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see page 7, filed on 8/30/2007, with respect to Rejections 
under 35 U.S.C. § 112 have been fully considered and are persuasive. The 35 U.S.C. § 
112 rejections of claims 10 and 21 have been withdrawn. 

2. Applicant's arguments filed on 8/30/2007 have been fully considered but they are 
not persuasive. 

(1) Regarding claim 1,4-6, 8, 11-13, 15, 17-20 and 23-25. 
Applicant's argument: 

The Peeters does not teach or suggest dynamically changing the grouping of 
carriers and transmitting parameters to other modems describing changed groupings. 
Peeters groups carriers a priori. There are no changes with changing conditions. 
Peeters describes the transmitting and computing constellation information may be 
carried out during modem operation but does not refer to carrier grouping. 

Examiner's response: 

In paragraph 0021 , it states that the carrier subsets of carriers typically will not 
contain the same number of carriers and the constitution of the subsets will be report via 
messages (possibly via the constellation information message BiGi) from the VDSL 
receiver to the VDSL transmitter. From this paragraph, we know that the number of 
carriers in a carrier subset is not fixed and will varies according to the measured signal 
to noise ratio as mentioned in paragraph 0019. 



Application/Control Number: 10/791.527 Page 3 

Art Unit: 2611 

In paragraph 0023, it states, "the transmitting and computing bits and gains 
information according to the present invention may be applied during operation to adapt 
the carrier constellation according to changes of the channel characteristics. The 
carrier constellation as mentioned in paragraph 0005, "this message also may contain 
the description of the carrier subsets". This told us that the generation of the 
constellation (information including the description of the carrier subsets, the number of 
bits to be load in each carrier subset and the gain for each of the carrier subset) can be 
preformed during the operation to adapt to the changes of the channel characteristics, 
that will include the measure of the signal to noise ratio for each carrier in order to group 
the carriers into difference carrier subsets. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of invention that as the channel characteristic 
is always changing, the update of the constellation information will be perform according 
to the change of the channel characteristic, that is the dynamically updating of the 
constellation information. 

From this two paragraphs (paragraph 0021 and 0023), the grouping of the 
carriers and transmitting parameters to other modems are perform dynamically and the 
size of each carrier subset will varies depending on the signal to noise ratio of each 
carrier. 

(2) Regarding claims 2-3, 9-10, 16, and 21-22: 
Applicants argument: 

Peeters does not teach or even suggest dynamically changing the grouping of 
carrier and transmitting parameters to other modem describing changed groupings. 
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Peeters groups carriers a priori. There are no clianges of carrier groups With changing 
conditions. Peeters does teach computing and transmitting constellation information 
(not carrier grouping) carried out during modem operation. 
Examiner's response: 

In paragraph 0021 , it states that the carrier subsets of carriers typically will not 
contain the same number of carriers and the constitution of the subsets will be report via 
messages (possibly via the constellation information message BiGi) from the VDSL 
receiver to the VDSL transmitter. From this paragraph, we know that the number of 
carriers in a carrier subset is not fixed and will varies according to the measured signal 
to noise ratio as mentioned in paragraph 0019. 

In paragraph 0023, it states, "the transmitting and computing bits and gains 
information according to the present invention may be applied during operation to adapt 
the carrier constellation according to changes of the channel characteristics. The 
carrier constellation as mentioned in paragraph 0005. "this message also may contain 
the description of the carrier subsets". This told us that the generation of the 
constellation (information including the description of the carrier subsets, the number of 
bits to be load in each carrier subset and the gain for each of the carrier subset) can be 
preformed during the operation to adapt to the changes of the channel characteristics, 
that will include the measure of the signal to noise ratio for each carrier in order to group 
the carriers into difference carrier subsets. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of invention that as the channel characteristic 
is always changing, the update of the constellation information will be perform according 
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to the change of the channel characteristic, that is the dynamically updating of the 
constellation information. 

From this two paragraphs (paragraph 0021 and 0023), the grouping of the 
carriers and transmitting parameters to other modems are perform dynamically and the 
size of each carrier subset will varies depending on the signal to noise ratio of each 
carrier. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1, 4, , 8, 11, 15, 19-20, and 23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Peeters et al. (US 2001/0012783 A1). 

(1) Regarding claim 1: 

Peeters et al. discloses a modem comprising: 

a carriergroup transmitting means (BiGi_Tx of Rx modem in figure 1) coupled to 
a transmission channel (Line (twisted pair) in figure 1); 

a carriergroup receiving means (DMOD of Rx modem in figure 1) coupled to the 
transmission channel (Line (twisted pair) in figure 1) for receiving parameters relating to 
a plurality of carriers in the transmission channel; and 
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a carriergrouping means (CHANNEL and BiGLPROD of Rx modem in figure 1), 
coupled to the carriergroup transmitting means and to the carriergroup receiving means, 
for determining at least one carriergroup parameter (constellation information message 
that contains the bit loading information and the gain information, paragraph 0019. lines 
13-16) and at least one dynamically variable size carrier group for the plurality of 
carriers in the transmission channel based on the parameters received by the 
carriergroup receiving means (channel analyzing circuitry CHANNEL receives a 
predetermined sequence from the Tx modem and measures the signal to noise ratio for 
each carrier, paragraph 0019, lines 4-7) (In paragraph 0021 , it states that the carrier 
subsets of carriers typically will not contain the same number of carriers and the 
constitution of the subsets will be report via messages (possibly via the constellation 
information message BiGi) from the VDSL receiver to the VDSL transmitter. From this 
paragraph, we know that the number of carriers in a carrier subset is not fixed and will 
varies according to the measured signal to noise ratio as mentioned in paragraph 0019. 
In paragraph 0023, it states "the transmitting and computing bits and gains information 
according to the present invention may be applied during operation to adapt the carrier 
constellation according to changes of the channel characteristics. The carrier 
constellation as mentioned in paragraph 0005, "this message also may contain the 
description of the carrier subsets". This told us that the generation of the constellation 
(information including the description of the carrier subsets, the number of bits to be 
load in each carrier subset and the gain for each of the carrier subset) can be preformed 
during the operation to adapt to the changes of the channel characteristics, that will 
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include the measure of the signal to noise ratio for each carrier in order to group the 
carriers into difference carrier subsets. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention that as the channel characteristic is 
always changing, the update of the constellation information will be perform according 
to the change of the channel characteristic, that is the dynamically updating of the 
constellation information. From this two paragraphs (paragraph 0021 and 0023), it is 
inherent that he grouping of the carriers and transmitting parameters to other modems 
are perform dynamically and the size of each carrier subset will varies depending on the 
signal to noise ratio of each carrier); 

wherein the carriergroup transmitter means transmits at least one message to 
the transmission channel comprising the at least one carrier group parameter and the at 
least one carrier group (the constellation information message is transmitted over the 
phone line LINE from the constellation information transmitter BiGi_Tx to the 
constellation information receiver BiGi_RX, paragraph 0019. lines 17-20) . 

(2) Regarding claim 8: 

Peeters et al. discloses a method for grouping a plurality of carriers in a DMT 
communication system, the method comprising the steps of: 

determining at least one dynamically variable sized carrier group for the plurality 
of carriers (after channel analysis, the carriers are grouped in subset of carriers, 
paragraph 0021, lines 3-6) (In paragraph 0021, it states that the carrier subsets of 
carriers typically will not contain the same number of carriers and the constitution of the 
subsets will be report via messages (possibly via the constellation information message 
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BiGi) from the VDSL receiver to the VDSL transmitter. From this paragraph, we know 
that the number of carriers in a carrier subset is not fixed and will varies according to the 
measured signal to noise ratio as mentioned in paragraph 0019. In paragraph 0023, it 
states "the transmitting and computing bits and gains infonnation according to the 
present invention may be applied during operation to adapt the carrier constellation 
according to changes of the channel characteristics. The carrier constellation as 
mentioned in paragraph 0005, "this message also may contain the description of the 
carrier subsets". This told us that the generation of the constellation (information 
including the description of the carrier subsets, the number of bits to be load in each 
carrier subset and the gain for each of the carrier subset) can be preformed during the 
operation to adapt to the changes of the channel characteristics, that will include the 
measure of the signal to noise ratio for each carrier in order to group the carriers into 
difference carrier subsets. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of invention that as the channel characteristic is always 
changing, the update of the constellation information will be perform according to the 
change of the channel characteristic, that is the dynamically updating of the 
constellation information. From this two paragraphs (paragraph 0021 and 0023), it is 
inherent that the grouping of the carriers and transmitting parameters to other modems 
are perform dynamically and the size of each carrier subset will varies depending on the 
signal to noise ratio of each carrier); 

determining at least one carriergroup parameter for the at least one carrier group 
(the constitution of the subsets of carriers is determined); and 



I 
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sending at least one message comprising tlie at least one carriergroup 
parameter (the subsets of carriers typically will not contain the same number of carriers 
and the constitution of the subsets will be reported via message, paragraph 0021, lines 
7-10). 

(3) Regarding claim 11: 

Peeters et al. discloses wherein the step of determining a carriergroup parameter 
for the carriergroup further comprises the step of determining at least one carriergroup 
bitloading for the at least one carriergroup (the constellation information message that 
indicates bit and gain assignment to the upstream carriers is thus also kept short, 
paragraph 0022, lines 4-6). 

(4) Regarding claim 15: 

Peeters et al. discloses a method for grouping a plurality of carriers in a DMT 
communication system, the DMT communication system comprising a near end (Rx 
modem in figure 1) and a far end modem (Tx modem in figure 1), the method 
comprising the steps of: 

detemiining at least one dynamically variable sized carriergroup from the plurality 
of carriers (the 4096 carriers are grouped in a 8 group subsets each consisting of 512 
carriers) (In paragraph 0021, it states that the carrier subsets of carriers typically will not 
contain the same number of carriers and the constitution of the subsets will be report via 
messages (possibly via the constellation information message BiGi) from the VDSL 
receiver to the VDSL transmitter. From this paragraph, we know that the number of 
carriers in a carrier subset is not fixed and will varies according to the measured signal 
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to noise ratio as mentioned in paragraph 0019. In paragraph 0023. it states "the 
transmitting and computing bits and gains information according to the present invention 
may be applied during operation to adapt the carrier constellation according to changes 
of the channel characteristics. The carrier constellation as mentioned in paragraph 
0005, "this message also may contain the description of the carrier subsets". This told 
us that the generation of the constellation (information including the description of the 
carrier subsets, the number of bits to be load in each carrier subset and the gain for 
each of the carrier subset) can be preformed during the operation to adapt to the 
changes of the channel characteristics, that will include the measure of the signal to 
noise ratio for each carrier in order to group the carriers into difference carrier subsets. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention that as the channel characteristic is always changing, the update of the 
constellation information will be perform according to the change of the channel 
characteristic, that is the dynamically updating of the constellation information. From 
this two paragraphs (paragraph 0021 and 0023), it is inherent that the grouping of the 
carriers and transmitting parameters to other modems are perform dynamically and the 
size of each carrier subset will varies depending on the signal to noise ratio of each 
carrier); 

determining a carriergroup signal-to-noise ratio for the at least one carriergroup 
(the channel analyzing circuitry CHANNEL upon transmission of a predetermined 
sequence measures the signal-to-noise ratio (SNR) for each carrier fo to f4095, paragraph 
0019, lines 4-13); 
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determining a carriergroup bitloading and a carriergroup gain for the at least one 
carriergroup based on the carriergroup signal-to-noise ratio (this signal-to-noise ratio 
values are used by the constellation information producer to determine for each carrier 
subset the number of bits that can be modulated on each carrier of this subset and the 
gain where each carrier of this subset should be transmitted with (paragraph 0019, lines 
8-13); and 

using the carriergroup bitloading and the carriergroup gain for the at least one 
carriergroup for transmitting messages from the near end modem to the far end modem 
(the set of parameter values for a earner subset may consist of a bit number and a gain 
value, as a result carriers belonging to the same subset will be modulated with an equal 
amount of bits and will be transmitted with the same gain, paragraph 0008). 

(5) Regarding claim 19: 

Peeters et al. discloses a method wherein the communication system is VDSL 
system (paragraph 0019, lines 1-2). 

(6) Regarding claim 20: 

Peeters et al. discloses a modem for grouping a plurality of carriers in a DMT 
communication system coupled to a far-end modem via a transmission channel (figure 
1, the Rx modem and the Tx modem), the modem comprising: 

carriergrouping means (channel analyzing circuitry (CHANNEL) in the Rx modem 
in figure 1, paragraph 0019, lines 5) for detennining multiple dynamically variable sized 
carrier groups for the plurality of carriers and for determining at least one carriergroup 
parameter for each of the multiple carrier groups (after channel analysis (measuring of 
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the signal-to-noise ratio of each carrier), the carriers are grouped in subsets of carriers 
where the same amount of bits will be allocated, paragraph 0021, lines 3-5) (In 
paragraph 0021 , it states that the carrier subsets of carriers typically will not contain the 
same number of carriers and the constitution of the subsets will be report via messages 
(possibly via the constellation information message BiGi) from the VDSL receiver to the 
VDSL transmitter. From this paragraph, we know that the number of carriers in a carrier 
subset is not fixed and will varies according to the measured signal to noise ratio as 
mentioned in paragraph 0019. In paragraph 0023, it states "the transmitting and 
computing bits and gains information according to the present invention may be applied 
during operation to adapt the carrier constellation according to changes of the channel 
characteristics. The carrier constellation as mentioned in paragraph 0005, "this 
message also may contain the description of the carrier subsets". This told us that the 
generation of the constellation (information including the description of the carrier 
subsets, the number of bits to be load in each carrier subset and the gain for each of the 
carrier subset) can be preformed during the operation to adapt to the changes of the 
channel characteristics, that will include the measure of the signal to noise ratio for each 
carrier in order to group the carriers Into difference carrier subsets. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention that as the 
channel characteristic is always changing, the update of the constellation information 
will be perform according to the change of the channel characteristic, that is the 
dynamically updating of the constellation information. From this two paragraphs 
(paragraph 0021 and 0023), it is inherent that the grouping of the carriers and 
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transmitting parameters to other modems are perform dynamically and the size of each 
carrier subset will varies depending on the signal to noise ratio of each carrier); and 

carriergroup transmitting means (BiGi Tx of Rx modem in figure 1) for 
transmitting messages (constellation information) comprising the at least one 
carriergroup parameter to the far-end modem (Tx modem in figure 1) via the 
transmission channel (line in figure 1), to enable the far-end modem to send and receive 
messages using the multiple carrier groups (the bit loading and the gain information 
contain in the constellation information is being used in the Tx and Rx modem for 
transmission, paragraph 0008). 

(7) Regarding claim 4 and 23: 

Peeters discloses wherein the carriergroup parameter is a carriergroup bitloading 
parameter (the set of parameter value for a carrier subset may consist of a bit number, 
carrier belonging to the same subset will be modulated with an equal amount of bits, 
paragraph 0008). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-3, 9-10, 16, 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Peeters et al. (US 2001/0012783 A1). 
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(1) Regarding claims 2, 9, and 21: 

Peeters et al. discloses all the subject matter except explicitly disclose wherein 
the at least one carriergroup parameter transmitted by the carriergroup transmitting 
means is a carriergroup SNR parameter for the plurality of carriergroup. 

However, Peeters et al. discloses wherein the at least one carriergroup 
parameter transmitted by the carriergroup transmitting means is a bit loading number for 
the carriergroup for the plurality of carriergroup (paragraph 0020, lines 3-8). 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to realize that the bit loading for a carrier is proportional to the signal-to-noise 
ratio; with a high SNR, the carrier can transmit more bits; therefore the bit loading 
infomiation for a carriergroup is another from of representation of the signal-to noise 
ratio. In the instant application, the far end modem receives the transmitted SNR 
parameter and uses the SNR for determining the bit loading Information for the carrier 
group. Peeters et al. discloses that the near end modem used the measured SNR to 
detemiine the bit loading information and then transmitted the bit loading infomiation to 
the far end modem. Therefore, it would have a matter if obvious design choice to one of 
ordinary skill in the art. 

(2) Regarding claim 3, 10, 16, 22: 

Peeters further discloses that a bit number at which the carrier with the lowest 
index in the subset should be transmitted (paragraph 0020, lines 6-7) (the examiner 
interpret that the lowest index in the subset means the carrier with the lowest bit loading 



Application/Control Number: 1 0/791 ,527 Page 1 5 

Art Unit: 2611 

number, it is means the carrier with the lowest signaMo-noises ratio, which is the worst 
case SNR). 

7. Claims 7, 14 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Peeters et al. (US 2001/0012783 A1) in view of Gardner et al. (US 7,042.367 B2). 

Peeters et al. further discloses that the carriers belonging to the same subset will 
be modulated with an equal amount of bits and will be transmitted with the same gain 
(paragraph 0008). Peeters fails to explicitly discloses the at least one carriergroup 
parameter is used to set up a tone encoder in a far end modem. 

However, Gardner et al. discloses wherein at least one message comprising the 
at least one carriergroup parameter is used to set up a tone encoder in a far end 
modem (the tone order and constellation encoder 84 in figure 5 assign bins to the data 
and encodes the data, the number of bits per bin and the type of QAM coding to be 
performed were previously determined during initialization, subchannel that contains a 
high level of noise (lower signal to noise ratio) will be assigned to carry less data bits 
than a less attenuated subchannel, after the data bits are assigned to each bin, QAM 
constellation encoding takes place, column 8, Iine66 - column 9, line 12). 

It is desirable to for one message comprising the at least one carriergroup 
parameter is used to set up a tone encoder in a far end modem because it can make 
sure that the data rate requirement for transmission is being satisfied (column 13, lines 
44-53). Therefore, it would have been obvious to one of ordinary skill in the art at the 
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time of invention to employ the teaching of Gardner et al. In the method of Peeters et al. 
to improve the reliability of the method. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Siu M. Lee whose telephone number is (571) 270-1083. 
The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 
off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Application/Control Number: 10/791,527 Page 17 

Art Unit: 2611 

Siu M Lee 
Examiner 
Art Unit 261 1 
10/30/2007 



CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 



